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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Utility model registration claim] 

[Claim 1] Each electrode terminal, such as a wiring substrate which used as the base materia) the package for the bare chip 
semiconductor device which constitutes electronic-circuitry equipment, a circuit element, and the semiconductor device 
closures and an alumina, glass epoxy. etc., This lead of the flexible patchboard with which the lead for connecting with a bare 
chip semi-conductor or other circuit elements was formed In the wedge-like bonding tool used for the bonding equipment which 
used together the thermocompression bonding equipment, the ultrasonic-bonding equipment or heat, and supersonic wave of a 
single point bonding method for connecting electrically and mechanically The bonding tool characterized by having arranged at 
least two or more slots in the direction mutually different about 90 degrees to the contact surface at the tip of a bonding tool in 
contact with the connection lead of said flexible patchboard. 



[Translation done.] 
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* NOTICES * 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed explanation of a design] 
[0001] 

[Industrial Application] 

This design is related with the bonding tool used for the single point bonding equipment for the connection between terminals of 

electronic-circuitry equipment. 

[0002] 

[Description of the Prior Art] 

In the TAB (Tape Automated Bonding) system which is the technique of connecting between each electrode terminal, of 
electronic-circuitry equipment configuration components, such as a wiring substrate which used the package for a bare chip 
semiconductor device, a circuit element, and the semiconductor device closures and an alumina, glass epoxy, etc. as the base 
material, the terminal strapping child of the structure where the lead for connection with the electrode terminal of said 
electronic-circuitry equipment configuration component has be arrange is use for opening prepared in some flexible patchboards, 
and the periphery section of this flexible patchboard. 
[0003] 

As an approach of connecting the connection lead of this flexible patchboard to the electrode terminal of electronic-circuitry 
equipment configuration components electrically and mechanically The frictional heat which generally used the supersonic wave, 
and the bonding approach of making plastic flow starting by the interface of a connection lead and an electrode terminal with 
welding pressure, The bonding approach of making plastic flow starting with heater heating and welding pressure, and to the 
bonding equipment which there is the bonding approach which carries out auxiliary heating of the electronic-circuitry equipment 
configuration components which are the connected body while using a supersonic wave, and applied these approaches The 
bonding tool for pressurizing at the same time all centralize a supersonic wave or heat on a connection-ed is arranged 
[0004] 

Drawing 4 is the left side view showing the example of an appearance of the ultrasonic-bonding equipment of the manual system 
which used the wedge-like bonding tool, and drawing 5 is the partial perspective view showing the situation which carries out 
bonding of the connection lead of the flexible patchboard used by ultrasonic-bonding equipment by the TAB system to the 
electrode terminal of a bare chip semiconductor device. 
[0005] 

The bonding tool 1 is being fixed at the tip of the ultrasonic hom 3 ahead projected from the body 2 of bonding equipment with 
the screw etc. Support immobilization of the bare chip semiconductor device 10 and the flexible patchboard 12 which are the 
connected body is carried out on the lower movable stage 4 and the up movable stage 5, respectively 
[0006] 

Bonding actuation carries out migration adjustment of both lower movable stage 4 and up movable stage 5 first, respectively, 
observing under a microscope 9, and carries out alignment of the bump 1 4 who consists of gold formed at the electrode terminal 
11 of the bare chip semiconductor device 10, and the tip of the connection lead 13 of the flexible patchboard 12 
[0007] 

Subsequently, with a manipulator 6, the lower movable stage 4 and the up movable stage 5 move.the bed 8 carried by one. make 
in agreement the alignment section of the electrode terminal 1 1 of the bare chip semiconductor device 10, and the connection 
lead 13 of the flexible patchboard 12 directly under bonding tool 1 tip, and carry out the depression of the bonding carbon button 

[0008] 

Ultrasonic power is transmitted to the connection lead 13 through the ultrasonic horn 3 and the bonding tool 1 from the body 2 
of bonding equipment at the same time the bonding tool 1 descends and the bump 14 at connection lead 13 tip is pushed against 
the electrode terminal 1 1 of the bare chip semiconductor device 1 0 by this actuation 
[0009] 

Frictional heat occurs in the interface of the bump 14 at connection lead 13 tip, and the electrode terminal 11 of the bare chip 

semiconductor device 10, plastic flow happens, and this connects electrically and mechanically 

[0010] 

Qrawing_6 is the partial perspective view showing the situation which carries out bonding of the connection lead of the flexible 
patchboard used by thermocompression bonding equipment by the TAB system to a bare chip semiconductor device 
[0011] 

Unlike the object for ultrasonic bondings, bonding tool 15 the very thing serves as a heater, and the bonding tool 1 5 used for 
thermocompression bonding equipment has structure energized from screw stop section 1 5' of the bonding tool 1 5 
[0012] 

Although bonding actuation is the same as that of the case of the ultrasonic-bonding equipment to the above-mentioned, ft 
differs in that the plastic flow in the interface of the bump 14 and the bare chip semiconductor device electrode terminal 11 
which were formed at the tip of the connection lead 13 of a flexible patchboard is made to start by auxiliary heating, and heating 
and pressurization from the bonding tool 15 from the bonding stage (not shown) to the bare chip semiconductor device 10 
[0013] 

Drawing 7 " drawjngJO are the perspective views showing the wedge-like the conventional tip configuration and conventional 
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bonding indentation of a bonding tool. 
[0014] 

Drawin g 7 is the 1st conventional example of the bonding tool for ultrasonic bondings, and this drawing (a) shows the indentation 
when carrying out bonding of the connection lead of the flexible patchboard for which this drawing (b) is used by the TAB system 
in the tip configuration of a bonding tool again to the electrode terminal of a bare chip semiconductor device. 
[0015] 

In order that the bonding tool 1 of this example may transmit ultrasonic power to the connection lead 1 3 certainly, the slot 1 7 is 
formed so that it may intersect perpendicularly with the direction X of supersonic vibration in the contact surface 1 6 with the 
connection lead 1 3. That is, he heightens the grip force over the connection lead 1 3, and is trying to centralize generating of 
frictional heat on the interface of the electrode terminal 1 1 of the bare chip semiconductor device 10, and the bump 14 formed at 
the tip of the connection lead 1 3 by allotting a slot 1 7. 
[0016] 

ft is crushed by the wave-like configuration like drawing 7 (b), the part 18 which became thin [ connection lead thickness ] is 
formed in the direction of a cash drawer of the connection lead 13, and the direction which intersects perpendicularly, and the 
indentation at this time causes the fall of lead tensile strength. 
[0017] 

Drawing 8 is the 2nd conventional example of the bonding tool for ultrasonic bondings, and this drawing (a) shows the indentation 
when carrying out bonding of the connection lead of the flexible patchboard for which this drawing (b) is used by the TAB system 
in the tip configuration of a bonding tool again to the electrode terminal of a bare chip semiconductor device. 
[0018] 

In the bonding tool 1 of this example, in order to heighten the grip force over the connection lead 13 and to transmit ultrasonic 
power to the connection lead 13 certainly, the center section which met in the direction X of supersonic vibration of the contact 
surface 1 6 with the connection lead 1 3 is dented to the flabeilate form. 
[0019] 

In such a tool configuration, while top-face both the edges of the cross direction of the connection lead 13 grip strongly with the 
bonding tool 1 , it is effective in the ability to prevent horizontal gap of the connection lead 1 3 at the time of ultrasonic power 
impression. However, a bonding indentation serves as a configuration crushed in the shape of boiled fish paste like drawing 8 (b), 
like drawing 7 , can do the part 18 which became thin [ connection lead thickness ] in the direction of a cash drawer of the 
connection lead 13, and the direction which intersects perpendicularly, and invites the fall of lead tensile strength to it. 
[0020] 

Drawing 9 is the 3rd conventional example of the bonding tool for ultrasonic bondings, and this drawing (a) shows the indentation 
when carrying out bonding of the connection lead of the flexible patchboard for which this drawing (b) is used by the TAB system 
in the tip configuration of a bonding tool again to the electrode terminal of a bare chip semiconductor device. 
[0021] 

The projection 19 of a cross-joint form is formed in the contact surface 16 with the connection lead 13 in the bonding tool 1 of 
this example. At the time of bonding, in order that this cruciform projection 1 9 may eat into the top face of the connection lead 
13, while the grip force can increase and being able to transmit ultrasonic power to the connection lead 13 certainly, horizontal 
gap of the connection lead 1 3 produced at the time of ultrasonic power impression can be prevented. However, the bonding 
indentation by this bonding tool 1 turns into the indentation 20 of the crushed configuration which cuts the connection lead 13 in 
a cross-joint form, as shown in drawing 9 (b), and it reduces lead tensile strength. 
[0022] 

Drawing 10 is the conventional example of the bonding tool for thermocompression bonding, and this drawing (a) shows the 
indentation when carrying out bonding of the connection lead of the flexible patchboard for which this drawing (b) is used by the 
TAB system in the tip configuration of a bonding tool again to the electrode terminal of a bare chip semiconductor device. 
[0023] 

Since the plastic flow in the interface of the bump 14 and the bare chip semiconductor device electrode terminal 1 1 with which it 
was formed at the tip of the connection lead 13 in the case of thermocompression bonding is made to start with generation of 
heat and welding pressure of bonding tool 15 self by energizing, it does not need to make the bonding tool 15 grip in the 
connection lead 13 strongly like [ in the case of an ultrasonic bonding ]. Therefore, the contact surface 16 with the connection 
lead 13 usually serves as a flat-surface configuration like drawing 10 (a), and a bonding indentation is drawing 10 (b). 
** — like, the whole pressure-welding section of the connection lead 13 is crushed thinly almost equally, and lead tensile 
strength as well as the case where it is the conventional example of the tool for ultrasonic bondings falls. 
[0024] 

[Problem(s) to be Solved by the Device] 

Since the part which went across each throughout the cross direction of the connection lead 13, and was thinly crushed by the 
tip configuration of the conventional bonding tool irrespective of the object for supersonic waves and the object for 
thermocompression bondings is made, lead tensile strength falls and there is a fault which spoils dependability. 
[0025] 

moreover, in the bonding tool 1 shown in the 1 st example of the conventional configuration which formed the slot so that it might 
intersect perpendicularly with the direction of a cash drawer of the connection lead 13 in the contact surface 16 at the tip of a 
bonding tool If the parallelism of the top face of the connection lead 1 3 and the contact surface of the bonding tool 1 has not 
come out. there is a fault of being joined by the location which shifted from the location where the connection lead 13 adjusted 
horizontal gap in advance to the lifting and the electrode terminal by the supersonic vibration at the time of impressing ultrasonic 
power. 
[0026] 

It is in offering the bonding tool of a contact surface configuration which can prevent horizontal gap of the connection lead 
produced when the purpose prevents the fall of the lead tensile strength by crushing produced in the contact surface with a 
bonding tool on the occasion of the bonding to the chip type element of a connection lead, and can secure connection 
dependability by making this design in view of this trouble and ultrasonic power is impressed. 
[0027] 

[Means for Solving the Problem] 

Each electrode terminal, such as a wiring substrate which used as the base material the package for the bare chip semiconductor 
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device which constitutes electronic-circuitry equipment, a circuit element, and the semiconductor device closures and an 
alumina, glass epoxy. etc. in order that this design might attain the above-mentioned purpose. This lead of the flexible patchboard 
with which the lead for connecting with a bare chip semi-conductor or other circuit elements was formed In the wedge-like 
bonding tool used for the bonding equipment which used together the thermocompression bonding equipment, the uftrasonic- 
bonding equipment or heat and supersonic wave of a single point bonding method for connecting electrically and mechanically It 
is characterized by having arranged at least two or more slots in the direction mutually different about 90 degrees to the contact 
surface at the tip of a bonding tool in contact with the connection lead of said flexible patchboard. 
[0028] 
[Function] 

In the bonding tool of this design, to the contact surface at the tip of a bonding tool in contact with the connection lead of the 
flexible patchboard which is the connected body It is what arranged the direction of a cash drawer of a connection lead, a parallel 
slot and at least one or more slots of the direction of a cash drawer of a connection lead, and the rectangular direction, 
respectively. The indentation on the top face of a connection lead at the time of carrying out bonding by allotting a slot to the 
contact surface at the tip of a bonding tool in the direction parallel to the direction of a cash drawer of a connection lead as 
mentioned above like the indentation by the conventional bonding tool, the crosswise whole region collapses thinly, and is not 
carried out but it remains, without crushing the part corresponding to the slot allotted in the direction parallel to the direction, of 
a cash drawer of a connection lead. 
[0029] 

Thus, by leaving the direction of a cash drawer and parallel direction of a connection lead, without crushing a part of pressure- 
welding section, from the case where the conventional bonding tool is used, since the lead cross section of the pressure-welding 
section increases, tensile strength improves sharply 
[0030] 

Furthermore, when the slot formed in the direction of a cash drawer and parallel direction of a connection lead carries out the 
ultrasonic bonding of the connection lead of a flexible patchboard, it can prevent horizontal gap of the connection lead produced 
by supersonic vibration. 
[0031] 

Moreover, the slot formed in the direction of a cash drawer of a connection lead and the direction which intersects 

perpendicularly has the effectiveness of raising the grip force over the top face of a connection lead, conventionally like the 

bonding tool for the ultrasonic bondings of a configuration. 

[0032] 

[Example] 

Hereafter, one example of this design is explained to a detail with reference to a drawing. 
[0033] 

Drawing 1 is the 1st example of the bonding tool for ultrasonic bondings of this design. This drawing (a) shows the indentation 
when carrying out bonding of the connection lead of the flexible patchboard for which this drawing (b) is used by the bonding tool 
of this example by the TAB system in the tip configuration of a bonding tool again to the electrode terminal of a bare chip 
semiconductor device. 
[0034] 

In this example, as shown in drawing 1 (a), slot 17' formed in the slot 17 formed in the direction which intersects perpendicularly 
with the direction of a cash drawer of the connection lead 13 with means, such as an electron discharge method or a grinding 
process, in the contact surface 16 at bonding tool 1 tip. and the parallel direction is arranged, as crossed in every one each 
[0035] 

The indentation when carrying out an ultrasonic bonding using the bonding tool 1 of the tip configuration shown in this example 
serves as a configuration like drawing 1 (b). namely, when the direction of a cash drawer of the connection lead 13 and the 
direction X of supersonic vibration are made in agreement and carry out bonding Cross throughout the cross direction like the 
indentation by the bonding tool 1 of drawing 7 shown in the conventional example, and the part 1 8 which became thin 
[ connection lead thickness ] is not formed. It remains without crushing the part corresponding to each of slot 17' formed in the 
slot 1 7 formed in the direction of a cash drawer of the connection lead 1 3, and the direction which intersects perpendicularly, 
and the parallel direction. 
[0036] 

Thus, from the case where the conventional bonding tool is used by securing the part 21 which remains without crushing a part 
of pressure-welding section in the direction parallel to the direction of a cash drawer of the connection lead 1 3, since the cross 
section of the A-A' cross section of the pressure-welding section increases, tensile strength can be raised sharply 
[0037] 

Moreover, slot 17' -formed in the direction of a cash drawer and parallel direction of the connection lead 13 like this example can 
prevent the horizontal gap by the supersonic vibration of the connection lead 13 produced when an ultrasonic bonding was 
carried out In addition, conventionally like the bonding tool 1 for ultrasonic bondings of a configuration, the slot 17 formed in the 
direction of a cash drawer of the connection lead 13 and the direction which intersects perpendicularly raises the grip force over 
the top face of the connection lead 1 3, and has the effectiveness of urging generating of the frictional heat in the interface of a 
bump 14 and an electrode terminal 11. 
[0038] 

Furthermore, with the bonding tool 1 of this example, since it arranges so that a slot 17 and 17' may intersect a right angle, also 
where the physical relationship of the bonding tool 1 and the connection lead 13 is turned 90 degrees in the contact surface, 
bonding becomes possible. That is, if the direction X of supersonic vibration and the direction of a cash drawer of the connection 
lead 13 are not conventionally made in agreement the recess of the connection lead 13 etc. happens, and although it was 
difficult to carry out bonding, a bonding activity can be done with the bonding tool 1 of this example, without taking the oscillating 
direction of a supersonic wave into consideration. 
[0039] 

The tip configuration of the bonding tool 1 of this example can be applied also to the bonding tool 15 for thermocompression 
bondings shown in the conventional example of drawing 10 , and can raise tensile strength like the bonding tool 1 for ultrasonic 
bondings more sharply than the case where the conventional bonding tool 15 is used 
[0040] 
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Drawing 2 is the 2nd example of the bonding tool for ultrasonic bondings of this design. This drawing (a) shows an indentation 
when this drawing (b) carries out bonding of the connection lead of a flexible patchboard for the tip configuration of a bonding 
tool to the electrode terminal of a bare chip semiconductor device again. 
[0041] 

In this example, as shown in drawin g_2 (a), slot 17' formed in the slot 17 formed so that the contact surface might be crossed in 
the direction of a cash drawer of the connection lead 13 and the direction which intersects perpendicularly, the direction of a 
cash drawer of the connection lead 13, and the parallel direction so that it might not connect with a slot 17 is arranged with 
means, such as an electron discharge method or a grinding process, to the contact surface 1 6 at bonding tool 1 tiD 
[0042] 

The indentation when carrying out an ultrasonic bonding using the bonding tool 1 of the tip configuration shown in this example 
remains without crushing the part corresponding to each of a slot 17 and slot 17', and serves as a configuration like drawing 2 (b). 
Since the part 21 which remains without crushing a part of pressure-welding section in the direction parallel to the direction of a 
cash drawer of the connection lead 13 is secured, like the 1st example, from the case where the conventional bonding tool is 
used, the cross section of the A-A' cross section of the pressure-welding section can increase, and tensile strength can be 
raised sharply. Moreover, slot 17' has the effectiveness of preventing the horizontal gap by the supersonic vibration of the 
connection lead 1 3 at the time of bonding, as the 1 st example explained. 
[0043] 

Although a slot 1 7 raises the grip force over the top face of the connection lead 1 3, since it is formed so that a slot 1 7 may 

cross the contact surface in the case of this example, the grip force improves from the case of the 1 st example 

[0044] 

Drawing 3 is the 3rd example of the bonding tool for ultrasonic bondings of this design. This drawing (a) shows an indentation 
when this drawing (b) carries out bonding of the connection lead of a flexible patchboard for the tip configuration of a bonding 
tool to the electrode terminal of a bare chip semiconductor device again. 
[0045] 

In this example, it arranges at a time two slot 17' formed in the slot 17 formed in the direction which intersects perpendicularly 
with the direction of a cash drawer of the connection lead 13 with means, such as an electron discharge method or a grinding 
process, in the contact surface 16 at bonding tool 1 tip and the direction of a cash drawer of the connection lead 13, and the 
parallel direction as shown in drawing 3 (a), respectively. 
[0046] 

The indentation when carrying out an ultrasonic bonding using the bonding tool 1 of the tip configuration shown in this example 
serves as a configuration crushed in the shape of a grid like drawing 3 (b). In the case of this example, although the lead 
thickness of the part which is not enough as for a channel depth since every two slots are formed in the narrow contact surface, 
and corresponds with a slot also becomes thin, since there is two slot 17', like the 1st and 2nd example, it can be increased by 
the cross section of an A-A' cross section of the pressure-welding section, and it can raise tensile strength sharply. 
[0047] 

Moreover, in the bonding tool 1 of this example, since it arranges so that a slot 17 and 17' may intersect a right angle, the 
bonding which turned the physical relationship of the bonding tool 1 and the connection lead 13 90 degrees in the contact 
surface becomes possible like the case of the 1st example. 
[0048] 

[Effect of the Device] 

As explained above, in the bonding tool of this design, the direction of a cash drawer of a connection lead of the contact surface 
at the tip of a bonding tool in contact with the connection lead of the flexible patchboard which is the connected body, a parallel 
slot and at least one or more slots of the direction of a cash drawer of a connection lead and the rectangular direction were 
arranged, respectively. 
[0049] 

By considering as such a tip configuration, the indentation on the top face of a connection lead at the time of carrying out 
bonding remains, without crushing the shape of a quirk, and the corresponding part Since the lead cross section of the pressure- 
welding section increases from the case where the conventional bonding tool is used in the direction parallel to the direction of a 
cash drawer of a connection lead by leaving without crushing a part of pressure-welding section, it is effective in tensile strength 
improving sharply and the dependability of a connection improving. 
[0050] 

Furthermore, when the tip configuration of this design is applied to the bonding tool for ultrasonic bondings, the slot formed in 
the direction of a cash drawer and parallel direction of a connection lead is effective in preventing horizontal gap of the 
connection lead produced by supersonic vibration. Moreover, the slot formed in the direction of a cash drawer of a connection 
lead and the direction which intersects perpendicularly has the effectiveness of raising the grip force over the top face of a 
connection lead, conventionally like the bonding tool for the ultrasonic bondings of a configuration 
[0051] 

Moreover, in the bonding tool shown in the 1st and 3rd examples of this design, since it arranges so that a slot may intersect a 
right angle, there is an advantage that a bonding activity can be done, without taking into consideration the physical relationship 
of the anchoring direction of a bonding tool, and the direction of a cash drawer of a connection lead 
[0052] 

Therefore, by making the tip of a bonding tool into the tip configuration of this design, it is high reliance, and comes to be able to 
perform an efficient bonding activity, and industrial value is very high. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the perspective view showing the 1 st tip configuration and bonding indentation of an example of this design. [ of 
the bonding tool for ultrasonic bondings ] 

[Drawing 2] It is the perspective view showing the 2nd tip configuration and bonding indentation of an example of this design. [ of 
the bonding tool for ultrasonic bondings ] 

[Dra wing 3 ] It is the perspective view showing the 3rd tip configuration and bonding indentation of an example of this design. [ of 
the bonding tool for ultrasonic bondings ] 

[Drawing 4] It is the left side view showing the example of an appearance of the manual system ultrasonic-bonding equipment 
using a wedge-like bonding tool. 

[Drawing 5] It is the partial perspective view showing the situation which carries out bonding of the connection lead of the 
flexible patchboard used by ultrasonic-bonding equipment by the TAB system to the electrode terminal of a bare chip 
semiconductor device. 

[Drawing 6] It is the partial perspective view showing the situation which carries out bonding of the connection lead of the 
flexible patchboard used by thermocompression bonding equipment by the TAB system to the electrode terminal of a bare chip 
semiconductor device. 

[Dra wing 7] It is the perspective view showing the 1st conventional tip configuration and conventional bonding indentation of an 
example of the bonding tool for ultrasonic bondings. 

[Drawing 8] It is the perspective view showing the 2nd conventional tip configuration and conventional bonding indentation of an 
example of the bonding tool for ultrasonic bondings. 

[Drawing 9] It is the perspective view showing the 3rd conventional tip configuration and conventional bonding indentation of an 
example of the bonding tool for ultrasonic bondings. 

[Drawing 10] It is the perspective view showing the conventional tip configuration and conventional bonding indentation of an 
example of the bonding tool for thermocompression bonding. 
[Description of Notations] 

1 — The bonding tool for ultrasonic bondings, 2 — The body of manual system ultrasonic-bonding equipment 3 — An ultrasonic 
horn. 4 — A lower movable stage, 5 — Up movable stage, 6 [ — The microscope for observation, ] — A manipulator, 7 — A 
bonding carbon button, 8 — A bed, 9 10 — A bare chip semiconductor device, 1 1 — The electrode terminal of a bare chip 
semiconductor device, 12 — A flexible patchboard, 13 — The connection lead of a flexible patchboard, 14 — A bump, 15 — The 
bonding tool for thermocompression bondings, 15' — The screw stop section of the bonding tool for thermocompression 
bondings, 16 — The contact surface of a bonding tool, X — The direction of supersonic vibration. 17 — The slot formed in the 
direction of supersonic vibration, and the rectangular direction, 1 T [ — The indentation of the configuration crushed in the 
cross-joint form, 21 / — Part which remains without crushing a part of pressure-welding section in the direction parallel to the 
direction of a cash drawer of a connection lead. ] — The slot, 1 8 which were formed in the direction of supersonic vibration, and 
the parallel direction — The part which became thin [ connection lead thickness ], 1 9 — The projection of a cross-joint form. 20 
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DRAWINGS 



[Drawing 4] 
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[Drawing 1] 
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[D rawing 2 ] 




[Drawing 3] 
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[ Draw ing 8] 
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